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(54) LED co^r^ROL ciRCurr 

(57)AbstFaot: 

PROBLEM TO BE SOLVED: To easily charge the luminance 
gradient of an LED and to make poeslble to set maximum 
luminanoe. 

SOLUTION: An output current from a constant current circuit 10 
Is charged by a capacity-variable circuit 12 varied by luminance 
gradient select data depending on the capacity of the circuit to 
produce a voltage which is inputted to a comparator 13. A voltage 
of a triangular wave outputted from a triangular wave oscillator 1 1 
Is compared with a voltage produced by charging, and a signal of 
H state IS delivered to an AND circuit 1 6 If the voltage produced 
by charging is higher A comparator 15 delivers the signal of 'H' 
state to the AND circuit 16 until the count of a 4 bit counter 14 
matches maximum luminance set data. The AND oirourt 16 
prodices the logical product of output signals from the 
comparators 13 and 15 and delivers it to an MOSFET Q1 The 

"^^^^ISf LED 17 depending on an output signal from 

the AND oirouit 16, 



«1 lif 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's deotsion of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of reusotion or appiioation 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
r^ection] 

[Date of requesting appeal against examiner's 
decision of reaction] 




http://www1 0.ipdLinpit^ jp/PA1 /result/detall/maln/wAAA4ZaOdbDA41 526431 6P1 .htm 



2007/12/06 



[Date of extinction of ri^tG 



http://www1 9.lpdl.inpit.goap/PA1 /re8ult/d6tail/mafn/wAAA4ZaOdbDA41 526431 6P1 .htm 2007/1 2/06 



4#M20Q3-264316 
(P2003-2643ieA) 

(43) ^H yj816^9ai9B(a«B.9.ia» 
HOIL 33/00 HOIL 83/00 J 6F041 



5t«M« wacmmmi oi, 13 h> 
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(57) 

JteiSSl 3K.\ts^n^<, it«8ll 3ti, HftiS^ffitS 

ik«L,x 3£WC<fc«SJBE3!><:^«V>i;Ss 'H' ^<o« 
#*ANDlHlBSl eiCiti^J-rS, J;t»»l 5«. 4 b I 

s^^fl9!&aia*i:!?, Mos F BTQ 1 tiu;ti-r«« 



fii9$(;iijii/imiiii«KffiaHtt9 1*1^ 

CSDtfWA 390010179 ^ 
18 

imnmm tar m 



(T^'KMA. 100062IS8 




(2) 

1 

m^m u LED <oim^n>m-r^ led »mm» 

1»I5W*43W>J«P'</1'X«#IC * o TLB D^IMftr* 
^mr^Ct^mUtt^ L E D«<J^I°)I8, 

ft. 

t WiBilHRT*- #f te^ ^-f % 7 a 

(OLEDVJWUft, 
Islft2:, 

&K«-r« c t^wiRfcr saaifli i ibk© led 

$!J9PIS]fto 

itmirict.'^mkt-r^mntynsfSMfOL e DSij»ia 

C»:^ 71 LED O^m^Pmt sled ftiJttllilft 
BulB 2 Ji A •> y ^f<0* > Hi<?3-iiA'««?'r-^ fifS 
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2 

6ljia 2 at* > if CD A h fit J;tfliaA ^^fSW)* ^J' 

> Mitft^-Str Si T'Bfi«ESiJiai/<;vxii#«m:'3 
«(ifa«S43E»tJiii' vwxii^tcfSUT l e D««»-r« 
^^sr-sc i:***istrs l e Df&mmt&, 

ttlS2Ji>{)'J'>^fCDa±(ttKy h«i'Py^fcLfcafl8 
fBSfJf-^'KJSUTa^-rs^ci-y^-fel'^' hElft 

!Bi«#»u^ UT MJfe-r « 2 5ft7 y •> i'^' i: . 

c t «w« a-r 7 isM/o l e Dwoii 

9. 

•y l-^^*a:^'r*'-^**-=' t'lalfti:, 

tt«EJtt»c J: o -rWffi 2 Jt* «> > 5* <^)* !> >" b ffli:SiI83 

s T'S<ti5m)E<oaflE«rm:?D bTttriBSS^tf^giBS'jai^vpx 
«<*«^-r 5 :7 y y a v raft t . 

«;|r-r« C i::&f$9i:-r «S3:«^ 7lStt(0 L E DI6>JSPI§) 

(mm\oi ia3i:x-^»fc*tJUfc/</i'X«««-r« 
-sJswos5twffi«i»''<->i'X«^«ai^r«/</i'xai 

;^iafti:, 

t(il3»e43KitJ»/^;l'Xm# i: ffiit3J8;^«*J»/^^l'X 

*2 fetc^-r* e: t*»i»tr«««3g7ia*o L E D 
vjfiaisift. 

cw3Si«in soiB/<;vxm*jia»K3:, 
mis. 

cooo 1] 

L E DiSJfflligfttCiaL. #K L E DOilfS43E*a5S"r 
$ L e D»J«9iaftt<:igr 
[0 0 0 2] 



(3) 



L E Daight-EBltting-Dl0de)*»ei^TV''afeO3y* 

LED©MtMOB3*Si:»tJ0<?)Wa«» 

CO 0 0 31 H 1 0«, fi£5feOL E D»JfflliaB8<0— ^J"!? 10 

BlC^rLED$ii«ll£llg». 1 2> R 1 

3, nVf»>'"»^CE, LED3 0, h^VJ'X^'T r 1 

CO 0 0 43 S«R I 2tf:, «^*<7s^«n« I N«a^ 
nU'^'^ilctt, LED3 0^)*y— K*<«Btt*tU LE 

D 3 o«Dry-Kii:»x «t«;R i 3*^bT«iBv c c 

C0005J LED3 0O)(B«£Eft^2 V~3. 5 VSK 

E D 3 CvCQmSS^WIS-rSSSitWJiSfflJDefcJtR 1 3 
t±. LED3 0<D«B«^iil^C^«A^ W«mA~a+inA 

C0 0 0 63 SKtR 1 2©tfaitffls 3VfV•^^C2<0S 

ttT?«s a«tR 1 2ia:/f'>1J-C 20WSate*-3 

T. L E D 3 0 *<wa©iwia»<t«-r « * ^ afift*«a« 

**l«o 30 
CO 0 0 73 WT. ^«*«D L E D^|J1»ISlMH^)»lflf^^:o^^ 

TjftM-rs, c p uo«JW««aii»i: j:-pt i nm^f- 

,^i«®S8rt-e 't' «S8*^& 'H- Vim. "L* 4« 
C 2<DBWgSK±t), h^2/S^X*T r 1©^— X«Jll!E 

3b*a-«)!rta'ft;r«= ^ltl^^:<J:0^ LBD3 0©»« 
•L' 4*{ffit4s OV. 'H' ttfiB«, CPUO«»«EE 
[00083 40 

^oaa8*ws-r « c t k; J: 0 ^is tasMf « c t*^T? 
#5. bib-'U ias4aiH<J3igjg«. SitR 12, nyf* 

[0 0 0 9] *^ttCl<Oi5*A{Cffi*r*^n/2:t 

E DI|iJ«li3Jg««^r« C t^tEffit-r^o 
Co 0 1 03 50 
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csMi*wsfrsft»«D^ift3 *«fl9T?t4±i2raja«» 

»TSft4&K:. L E D05ji!t«**i»r « L E DI&JfflUHllS 

coo 1 13 COJ;5=S:LBDllllJWIaieS»cintf. SMR 

coo 1 23 ^SS^Btf*. L E D<0,'*l«*«'Jirr 

3 L E D«'Ja^IHltt»^:»^/^T, 2 5i*'>>'^'t, WiB2a 

h^r^fvr KnE23fi*'>>i»«)*"f > 
C00 1 33 c0:>j:d4:LEDtWllIlltt(<:<»:ntf. 2» 

h r V Tiity* f y b if •> >'i' « * ^ >' * ® 
(J? A >' h fil «^-srr 5 * r»iK4gi2*j®-' </i'X«^ 

coo 1 43 

[0 0 1 53 a(C^t-LED»J»IB]8S». jeitStlilKl 
0, K $3^ISi5]S8i 2. itVSi^i 

3, 15. 4 b 1 tAtr>it I 4, AND(HlKl 6s L 
ED17s MOSFET Clletal Oxide Sciiconductor P 
ield Effect Transistor) Q K ^Xf. fSffLR l*«6«l 

Co 0 1 63 ;£«ittiHi8Si otts /<}V7.mm^xt^■s 
Co 0 1 7] HAiSKfsmi 1 it. itigiHi 3(f>$imm 



(4) 

5 

<r>-mv. (a) (b) 

[0 0 1 81 82 (a) (C^-rS.@Mieiil»(;i:. ^'^T 

yyz 1 1, 3j--<ryp'z i <Dmmm^tmt}m^t<D 

nJ63>'7'>'-9-C ai:*»6«J«4tH&o 02 (a) Itg^ 

-4-sfi«i«iiifs-t?». ^ p 0 ic£c«sa», asm 

[0 0 19] BI2 (b) (c^rSJi^lil^ 1 Zits * 
^r-yfX 2 a» a*tR2~R l Ov a^f'^l^-C K 
7"^oyx-<'y^ 12 b, 12c t*^6«lritsn«» fi 
l;tR2{4, ^'^ryfl 2 aOft«iS»^i:ai*|4ft^OR3 
ttSfi|9«*n*o ettR3~R6<7)-flll»±, 

^'•y^l 2 btc««tn«» r-^-o^^'j^^'yif 1 2 b 

tftR 7-R 1 OtO-ttt*. r^-^r^y 1 2 aOiEffi(«? 

ifil^fP ItftttSti*, SmR3~R6, RO^s » 

MR7--R 1 oa. ii«$i^iiSi:««^a(ciffiR«n 

[0 0 2 01 ni^y'V-y-C Hi, ;^-'^T>yi 2 a©iE 
2 b. I 2 cSv rtSl5tt:*'^X-Y*>'^*4-p^fb, 4 b 30 

-^i>CJ:-3T. 7':^aiJf;;^^y^l 2 b. IZdD^^ 

[0 0 2 ll CCt?. T'^^-Oi^X'fy^l 2 bB. m& 

R3i91iaElt1ii!>(l kQ. »ftR7<0^«|«tlMQ. a 40 

>T*>i^c 1 ©ss*«o. 0 0 1 /i F-c^ntf, «adpp 

$tffi) X =1>5'>'^C 1 (DH^SffiOHfl^J: 0 1 0 /I F h 

Co 0 2 23 aSfl[R3~R6. SttR 7~R 1 Ott» A 

a^X-fy^l 2 b. 1 2 cOX^Cy^^'^S^ten* 



«^2003-2643 1 6 
6 

Co 0 2 3 3 H 1 fc^-rJtWiS 1 3 1±, m«^?^»-A^ 
ifn«tt£&lEai«l7lcA:tr2n«aEi:^^@^L^ IE 

tJ^^Vi:*, 'ir «iS<DPWM(Pulse Width Modul 

at ion) m*«^« m^r 

[0 0 2 4] 4b 1 tHJ'iPy^l Alt. X:*J*n5i'P 
-y^CLKlClBlWbT, 2jS4ffifl3*^?>'h*-r*, 4 
b 1 t^-^y^l 4Bs *'?>'hU'rv>«<i*, ifc<8S» 

1 5k:{ii*-r«» 4 b i t I 4ii. ^nmm 

CO 0 2 5 3 J±«ii 1 5 1*« 4 b 1 t (Dfi^i^Hr''^ 
T&^Sb^SeMiJ&T'-f^t. 4 b 1 t*':>>'i'l 4*' 

4b I t 4«0*i';^hffi3!»V A^«n?t 

pv/Mtiiijm^^mioL. *«^)»> 'L' im<Dm^^ 

[0 0 2 63 ANDEiai 6t*. 3titn9il 

tt««MOSFETQ llCtil:^r«« MOSFETQl 
B, N^^*;l'MO S F E TT?»»?. ANDIlliSl6A^ 

CO 0 2 73 S^tR 10-S«B, aiSVddC^eiS 

fIfiJHttx L E D 1 7 07'/^Fti:ffilSI*nS, L E 
D I 7<0*y-Ka. MOS F ETQ KDHP-Ofu^fi 
MO S F E T Q 1 <0 V— XttT'-XJCSMR* 

[0 0 2 83 L ED I 7ti. MO S F ETQ 1 ©FW 

[0 0 2 93 s-r. ^nnm»i o. ^jsmmni 

rgMwr'S, H3tt. «BEisye«st-raT'. (a) b> 
mnmm&^!^^JJ^i^tll&^^)Vyt.m^<o9&m». cb) 

a>'/<W?(CA;'3«n««E»0, (c) 3 
CO 0 3 03 OB. B3 (a) k:^-rJ:3. 

s ^ie>. Jtis^ 1 3 <om&^=Pic± u «^Bs bs 3 
(b) <D»?BA 1 u:m-rx5ic^'tTic±^t^, 
[0 0 3 1] amii 3<D©®a^»cB, bs (b) <d 



(5) 

7 

do ttm^ 1 3 »v iE^?ICA^?nSi3EA^3^ 
H3 (c) ^i:?^■rJ:^* 'H' t^i^O/^/PXteiMft-^rtc 

CO 0 3 23 asfc, je-^siiiHigi i o KXtiSEti^/vi^x 
m^i/^ 'H' «S8A^& 'L' msi^im\.itia^. 

©r«fc«)t. mmsRv-'iitfo cinjcj:oT. jttsfi lo 

ton a 33 .-.--n.. >fcOSUW? i «iJ«xCim.-tj**> 3tfflM?*s 

3 (c) tci5vr pwMai*fg#h:j:^"caQ6«n*;£ 

afts L E D 1 TOffifitt, }|[€i«l§iag I 0 KA**n« 

it®«6l 3*^e>av ANDElKl 6*^LT, MO 
S F E T Q 1 «^>'/:t7^-«, L B D^^SS-ifiCW* 

5, jkif. ANDiHissi 6<oa!if1(£^c•o^^rl^^wr«, 4 

b i t 1 4tix X:^*n«^'a>j;^>C LKICHI 

WLr, 2JS4«}©*'i>>h«^«» 4b i tfitry^ 

[0 0 3 53 \ 5tt. 4 b 1 t a>'ri7^)V-r—» 30 

TifeSs a:*JJ«a9«7'-^tfc. 4 b 1 \ I 4 

as-r-^nDffifc-a-rs*!*. 'h' 1lm<om^^^ 

4 b J tti'^y^t 1 4 0){;'5'>Hi*^ffl«lL.T '111 

r fcao. *^»MaAi< -00 00' ic^^t. itofc 

4 b 1 tr'-ifl?* l 5^<0 'H' 
«figc04g*i«OPWMtiJ^J<t#*^W;^BJ86Ta5«o 40 
[0 0 3 63 ANDlilfi&l 6(i, itOi^l 3;b'6tB;;'3^ 
ti« L E D 1 7«0)l5yK*JlB*»fc'ft«fei4)<OPWMta:^) 

"00 0 !• <^i:t, (b) a;i^*Si^7^ 
^fA^ '0 0 1 0' <OiL^^ (c) S^AJSasSft^T*- 
'00 1 r OiL^tOmS^mt, 

[0 0 3 73 sckmsm^T'—fi '0 0 0 r a, tm 

iS15A^8, 1 SfftSBO *H' 4JcSl<^)(S«JfOPWMm 50 
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tiU^o*>%. m-mn *H' «efi8«r*topwMiti;'3<i 
#«-ai:tis«erSo H4 (a) (c^T-t^t. itaasi 3 
A^srt5;b«ti«pwMaj:^j#^s A 1 5*^ 
&iil:to*n«. mMo> 'H' ^^£^*^$opwMia;ti<i 
#SA2<DS^ill*i:^f£PWMtti^^#SA3*^ A 

[0 0 3 83 a;^JKltS2?E'7*-5f '0 0 1 0' tt> it® 
Sil 5*^&, 1 5©|ii<^ 'H' «98cD'|g«m>PWMai 

umtim^^mti-^^^o 04 (b) \zmr^^\^. tt 
p wMflb^e^ s B 2 ©saasi« t ft p wwa^® 

Co o 3 03 ie:*:SMSia^'^!=^-0 0 14* «, itffli- 
m \ 5*f>&s 1 S^eiO 'H' ttflK0iJg^6i«OPWMW 
*«<f©d%, 3aacD®/J>«0 -H' «f!8*»OPW 

Mtatim^^ti-i^^. ®4 <c) irg?-r*^»-. ]t 

§81 sAfSta/j^nassgog/jMliao 'h' ■im^f^ 
•:3 p WMtb:^m# S C 2 oigjs® * i: o P WMttt*« 
C 3**ANDI1I^1 5i)^^mtl-Sni>c 
CO 0 4 03 COJu'^iC. ittatSl 5*^eiH::'3*4t5P 

wMmtimm<o 'H' «Mo«««ig2-r«e:i:»ca:-3 

Co 0 4 1 3 :^fc> L E D I TOWSijSPliSi:, 

TSttWrs. L E D 1 7©©fi£4jBB«HrSE>rs»C«. « 
a°T3£@ISl 2<OSS4^4 b 1 tiOm&fi9^SSSl'^—it 

tjHraifSo wi*t^, ns^Mmm i 2 1 c p uto-?^ 

1 2o»fi*^Brfl8fc-r*. 

[0 0 4 23 issjg^ssisiRx-^iii, ia2C5^-r7-t-u 
i*';^^'y^i 2 b, 12 c©x-f 
wjissffi 1 2 fl:>«3«iT9E-r«. ^S^J^HlEg 1 2 0$ 
EacRr^^CtfCioT. 03 (b) K^tMBAl 

(D^mmf^itL^ H3 (c) \,c^-rpvjMmt}m^(o 

*H' «fl|<0itg*WH4n«, CtilCi-^Ts LED! 

7«Q)0S4js*^s-r«. 

[00433^5 mA^mtmi!Sa&(o^^^^ 
rssie^ST. (a) a. semsi[iai88J£A:^*n«/<;i/ 

xm^*55-rB» Cb) tt, JSS43EO^S*5^-rH. 

coo 4 43-r*b^v as (a) fcs%rsB»iiiias 1 

OfcA^«n«/<;UX(i^<0 *H' ttfiS^^a-Biati^O 
fctfefc. LEDl 7OJ0JE«r, »>*k:liAoLTt.^<. 

ffi«RlSr«Ci:tJ;oT, LEDl 7<OEt^43EE«s 



(6) 
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H5 (b) tcS-r.tdtCBlgT?#6. 

•H* «fil*^6 'L* ^ji8Jtj^bft«-&n:fev^Tfc, 

{fi«rBliE-rsci:teJ;-5-Cv L E D i 7 OWa^fi^BJ 

CO 0 4 63 :kK.. Siim&^ic-:y\,^rumt^^ L 
E D 1 7eDa;^»S«BJSgr«lC«, «*»fiSl«7*- 

^i^tgar*. mar. jt««i sfccpu©-?*— 

it^-ssm^mtt^o JtlMIl 5«> 4 b 1 t A^'V'^* 
'H' ^^OPWMW;^M#«di±|-r«. 

[0 0 4 7] -rat)^, 95 (a) K.^-rm.^mB&i 
oh:X:^j*n«-'<;VX«^<D 'H' «ak\©ifB±*<D 

fcfctte. LED17<D»S«. 05 (c) H:^-r^^ 

LEDi 7«^W«i?>«*:««. i**^T*»o. abWf* 
a3Sr-^t«^-r«c:tKj:-pT^ L ED i 
»**^3t-p*«o 20 
CO 0 4 83 CO<t3K. S«43ffiaiR7*-^'. 
«K^-r'-if«Bra-r5C: J; L E DflOi»«^ 

T^-ifJi. 4b 1 tOf-'ftLitif, cntRfi-SfeO 

4 b i tA-^if 1 40«f»*»ai«-rJ5iii:tJ;!). 4 
b 1 twnOx'-^»fc<toTSU»UT«>*V'', 
[0 0 4 9] 0, HAlft^ifiMl 

1 . SS^ffidlSS I 2. Jt«|g i3, 15, 4bitA 30 
'if>^l 4, Rrf, ANDIiiaH ^yyi/'vi'iji 

CO 0 5 03 ±EBiWP«. SfiisJSHiai 2 

s«eiiiEifi& 1 o<D«Biaffl%a*?-7'-tj"5:if7?«SA5 

J:dtul.-C. LED I TOWat^e^TTO'T'S.fc^teU 

[0 0 5 1] *Slgatt>®2<D|e)K<D3^ffifJ:-D«,-'T 40 

S4Wr «<. Bl 6 a*«flg<Dffl 2 ©SlflgO^gftlfc** L E 
0»JiP|ailft<9|ai%S-^$«, aic^f L E D$iJt»l§I% 
f*^ 6 b 1 t*!>>^2 0> i'ta^iy— fely^rVEIISZ 
K 6 b 1 t7y>^^'"'i'>'*^>>'iSf2 2, tbSKSZ 3. 
2 5. 4bi t*^'>^f24. ANDlsli826. LED 
2 7. M0SPETQ2. Rtf, SfflR I 1 tHi^^m^lt 

CO 0 5 23 6 b i iij^yfi 2 Ofi. A^J^tl-S^a 
•yi'CLKAKraWUT. 21il6fl5 (H6f£w-rCLK 
6. CLK5, ••, CLKU4. 2at6*e<D6lff*'6 1 50 
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tR{cm-rSo ) 0*'?>h*-r«o 6 b 1 t*!»^i 
2 0t4. A^VhUri^Sffi*. it«ffl2 3»Ctll^-r 

5, Sfc. 6b 1 t*'»^i2 0»i:. (CLK 
6) ^i/Q yif-'tUi^hmniZ Hcaitlt^. 

[0 0 5 33 ^U-;;^'— feU^MaJaz in. 4b i t 
0»jaf^EiHRx-^»i:. 6 b i t 2 0 6>66b 

2ii 6 ffio* HB® 6ifi@*^A*« n«o 

Si-f-^iOflBlc/CtT. 6 b I t fj'^y^ZQls^^Ai^ 
* 2 JS 6 <ff •> > hfflcD 6 ffie*St»4' o y fc 

CO 0 5 4] ^D*v^— bL'^MiUSa 1 (4. HVdE^ffi 

StRiP-^f** '0 0 0 0' T-ftn«. 25ft6fl!<D*'>> 
HB© 6 fija-e*5S»^ D y l^^' h ^ a t 

LTaj^-r«. »]«^Ka«?^-^»tf 'ooor t»» 

ntf. S«^'ay^'«2^:^«b«:^Oy^%-fcV^'b^ 
a.yi>turm:^-r«o '1 1 1 i' *t?, SJ<8 

4^*2. 3, 1 6«^jg U«:-lrL'i' h-^n y^r) sS-^-To 
^ny^^— feL.^^M5]8g2 Itt, WS^OESJRr'-^'C 
^SC-C. a7{i:*-rJ:'5*IPP^'ay-J'*^i-jaLfe>bL' 

CO 0 5 5] CC-C^ W»f'ti'yif<OimmA, 6 b I 
t AiJ^V^t 2 0**0*^6 6 3 $T?3!ir» H-r«JH»i:ra 
UT-fe«, SJPi'O'y^'ti. 6 b I i ^'i'^'i' 2 0©6 
temUfi '0' T JCSE^tU 'O' 
oT. l^Wt*S. 

Co 0 5 63 6 b i t7yyif^2/itJ^^^2 2lt. 
U^? h4'0 'yi'«X;^-rSo 6 b 1 t T-yr^f 

l'-^h^'a«y^'ti:p«BLT2ii6« (HeiC^fCT 

6, CTS, CTltt. 2Jl6t(5©6«3{r»& Iffifc 

;^«#©liT9T'. •tU^'h^o-y^^Kra}WL/"C2Ji6 
ffi<D*'>>'h^f>^>'*B8«J-r«, 6b 1 tT'y:f{f^> 
A'>>^t2 2{±. *OhMi&Jt«ig2 sKia^-r*, 
CO 0 5 73 Jt«[8l2 3f±, 6 b 1 t A-^V* 2 0O2 
58 6«jOA»>>'h®i:. 6b I xTyf^'^ytt'^yif 
ZZ(Dt}'»hiltL^Ml-r^. tt«m2 3H. 6b 1 t 
^^i'^fZOOAe'yi-Wi:. 6b 1 xT^/-fif^>i3 

WM(ti^0^«:tli:^-rs, 08(4. Jt«{e2 3(DA(^ 
ftm^B-pa^^. Jt«M2 3»s Ex-0R@agZ2'^ 
Z7. NORIDESZS. AND|gi»Z9. RS-FFH 

jsz 1 o«^r«, 

C0058] Ex-0RlHl«Z2--Z7<0«iRPa l-a 
6lca:, 6b 1 t*9>if2 0O«^« (CLK I. CL 



u 

K2. C LK6) A'«A**+l«o Ex-ORia«&Z 
ilK^yftZ 2(0^ (CT 1. CT2. CTQ} ifi 

^.ttsti^o cntcjct). 6 b 1 t A'^i'^f zoo*-? 
i'h^ftfcs 6 b 1 tr'yz^ff^yij'i^::/^! 2 20>iJ'» 

KaA<-3W*«-ex Ex-ORlHl«Z2~Z7©i!n 

*L' tt®«:a^-r«o ^-^^KiJb^-SSrrSi:. Ex 
-ORlHl«Z2~Z7©'*-'^T*(»& "L" «l8)b«dl*l3r 

NORniBszsti, 'H' «a6*tB*-r«, lo 

[0 0 5 9] RS-FFEISZ I 0», N0RlalttZ8 
<0{il*l«;-fe'y h'(i^i:LTA;<3-r*o NORlSttZS 
«, 6b 1 t^'^il'^'ZO^^'J^vf'lifc, 6bit7- 
'y T'^f'J' V* •> ^ 2 2 <D* :/ h ffiA^ar S S 

*L' «ai«da^L, RS-F FI11I»Z 1 Ott. 'H' 

tta8opwMas:bM#%ai*-r«, *'»'h^iA<-ar 

«4:, N0RlHlJ»Z8fi, *H* «a6*ia;^jU RS- 
F F SBZ I 0 tt, • L • ttJB© P WMW*»^«ttl^ 

C00603 6b i t*\»^r2 0flD*!:^>HfflA* "6 20 
3' ( •! 1 1 1 1 r ) fcaSt^ ANDlHl«Z9 
'H' «ffll«tb^U R S-F FIBKZ 1 OOPW 

coo 6 n ■r**^^. tt«a2 3(±. s b i tij^y 

^«2 0O*'»hffii:6 b I \.7Vf¥*Jl/i3tfyitZ 

*dJ^-r«. Jt«8S2 3{4, 6 b I t A'»'^f2 0O* 
»>:^HiB*' '111111' iftSfcStf -H' ««« 

30 

CO 0 6 25 4 b I ii3f;-y^ZA\t. X^SnftiJ'n 

AND|Hi%2 6. M0SFETQ2, fij^R 1 K LE 
D2 7»s ^ l<^^jSIS<0^®(t:€^%Jt$l^ 1 5. AND 
IsllSl 6. MOS FETQK SttR K LEDlTfc 

CO 0 6 3] J^T. frzOISSSlOT^ffilc^^L E D$)J1B) 
SttOiMlstCOV^Ttitqa-rS. 6b I xt>t>y¥ 
2 0, ^TD'yir-^ii/^rMilKZ K 6 b I t 7" >y y^^" 40 

CO 0 6 4] 6 b I t t)^y^ 2 oa^ A:^*tl'64'a 
C L K A K 15 W U ^ 2 it 6 «i(D * -i^ V H g[« Jt«« 
2 3Kiti^t-«, COiU^i/iD^K:, 2Jl6flf<Q6ffie 

[0 0 6 5] ^^a-y^— trU^hlH]a^2 Itt. IBg^E 
i'*^^atfc-feU4'hirnyi^J&6b i t7'y:/if'>> 50 
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CooeoJobitr yz^y'y-^/j •> z 2 ja, a 

n;/ i^icmmi^x zmemofi^yh^wmi^. tarn 

2 3iCttitfr^^ 

[0 0 6 7] Jt««2 3tt» Qb I tiJ^y^ZOOA 

■^^hMta b 1 try:fif'>>*'»^zz<oi3^y 

H«jr«, B9t4. Jt«i»*(»6tti^«n«PWMiH:/]® 
^«Jg«^L^fcH-C, (a) tt. SJSI^!^nyi'A«-feL'i' 
h^ay>tUT6b 1 1 7'y:?'i'"'?>'*'>>^»»uffl* 
**Xftia&#, (b) «s S!»^'a yi'«2^}-«Lfc-bU 
^ h^a.;»^*^6 b 1 t7'-yy^^'»'A'?>*»i:iB:^J« 
titti&^. (c) f±, Sm^oyi7^Z»aLit-^\^i^ 

/•cift&k: felts PWMai^«<^ifi»«S%r. 
Co 0 6 8] ^Dyi'— tl^i'MaftZ IT^Sfll^ay 

9 <a) »C/7;rJi5tc, Obi I 7* v'yX'ii'>'*"3'>'> 

7'v'yLTt^<o -rafc^, 6b I x.7-/^^'^yi3^ 
yHZZa, 6 b 1 t*!>>^'2 0<»<*'f >'^fil*0~ 

6 3*":^>'h^«crfcK» 'r ^c^^h 

C0 0 6 93CC-e, 6 b i tr-y:^^'''i'>'*'>>^'2 

zffyA^y^m^ 'i' c 'oooooi' ) t^s, 

RS-FFIiUSZ I 0{±, 6 b 1 t*'?>'^'2 0«D*«> 
>Hii3b< T ( '00 000 1* ) tilftS^T?, 
'H' «!a<^)PWMai;^M^«:a:^-r«o 6b i tAi? 

>'#20<0*'>:/h«*< '1' ('00000 1* J* 
jfilASfc 'L' WJBOPWMffi:^]^!^*^^^*. «6 
tc, 6b I t*'^>'^f20*^A'>:xh«jRtt, A^^i'h 
'6 3* ( *l 1 1 1 I r ) K;*«i:, ANDS 
BZ9*>&y-fe«y Ki**<ia*J«n, RS-FFI3ISZ 

1 o«, wsta^pyNMiatim^^mtir^. 

C0 0 7 03 6h i t7-/:/if'»:ii^yitZ 

ZiOmtSf 'Z' ( '0000 1 0' ) »i:*'»h7'<y:/ 
RS-F FtllSZ 1 Oa, 6 b i t *t>>'^«2 0 
<0*9>HliA< '2' ( '00 00 1 0' ) 

-p> 'H* W8oPWMiB;^«#*W:^j-ra, 

CO 0 7 13 C(Di.^iZ, 6b i t*e^V^«2 0*^ * 

*?:/HS« '0' ~ '6 3* A^yh-r^ftzfiz, 6b 

/VV>^teT. 2T, 3T. 4T. -OP WMai*«#*« 
Co 0 7 2] ^'Py^'-^U'^'hE^Z ITWIfii^uy 

a^«nft«^r, H9 (b) jcs^-r-t-Jk:, 6 b t 

tT'y7'^«»*e7>4r2 2«. SltS'>nyiJ»<D2^^S 



(8) 

13 

tTV^<. -r^te-fe, 6 b i tr^^-fiit^l/tl^>^2 
2f±, 6 b i t 2 0**0 — 6 3<0*'>>h*2 

[0 0 7 3] 2:2:1?. 6 b 1 x7y:f^^yti^y^z 
2 (OH* T ( '00000 r ) t-rs, rs-f 

FOaziOtis 6 b 1 t^'J'ViJre Q<D;«;'>>'hffi*« 
'1' ( '00000 1' ) »C*§St?, *H' 
PWMiiJ:^3{i-^*ia:^jrs, 6 b i t*'>>i»2 0O* 

•»hfii*« '1' < '00000 r ) «jBA«fc 10 

'L* *5»©PWMlB*<l^«ai*I'r5o 6b 
1 t*»»^2 0*i^*'^yh«j!Rtt, '6 
3' ( '1 1 I 1 1 r ) tC*«fc, ANDIelHZS*^ 
SU-ty RS-F FiaiSZ 1 0(4, 

Co 0 7 43 6 b I t Z'y^^f»>>';*'i»>'^r 2 
»> T ( '000 0 0 1- ) ©SS-C, RS-F F 
maSZlOtt, 6 b 1 t*>5^y*20<D*^>h«[*< 

*r < '0 0 000 1 ■ ) icassi?, *h* tt«<D 

PWMa:^iI#«aj^f *<^)Siv RS-F FSISZ 20 

lott, -L* ^«B©PWMm^«#*ib^"r«o rs 

-FFISSSZ 1 0». 6 b I t ^» 2 0<OAr>>'h 
MA< '6 3' ( *1 1 1 1 I r ) fc*SCi:fc<J:oT 
'H* ««OPWMttl?J«^*tll*-r 

C0 0 7 5] 6 b i t 7'y7'^f^'>'A*»'*2 

2<Dffl6^ '2' ( '0 00 0 1 0' ) (C*'>:/h7"y7' 
«*iv RS-F FSSSZ I Ofi, 6 b \ ti3'^>f2Q 

oia^z/vma^ '2' ( '00001 0* ) 

T, 'II' «JJI<DPWMaj^^^«iH;fJ-r*, 30 
[0 0 7 63 CflDA^k:. 6 b 1 t*>>>^r2 03W«. 
•0' - '6 3* «2liH»»)Sriri:»c, 6 b I t r-y 

:f^t^>-fy'ifyi*2 2A. iiK^yhm^ 'r 

7y:/rS» *LT, 6 b 1 tAt'i'iS'Z 0*\ JtJ'J'i' 
H«« *0' - '6 3* A'J'Vh-rftfttfte, 6b 1 t 

;^«T, T, 2T. 2T. • •■'^)PWMdl^«#*'<iil^^f 

Co 0 7 7] i'D yir-tp^ h(sl«2 1 TPSqi^'n'y 

^«:35J'aLfci'a«y^^ft^-feI-'^hi'ny^^i:UTa 40 
*<, ca/j e "ri./c«fir, bi» <c) Vu^i^ s p oui 
t >-•>• /^'■i'^'/tt a & la, 38*1* *• **»oa^i-« 

tTV<. -r^to-B, 6 b 1 t7^y:ritt7Z/At7Z/^2 
2t±, 6 b 1 t*!»'^r20*» '0' — '6 3' 
>K*3|5|Ml»)ig-r£rtK:, T 
h7''y7'-r«» 

C0 0 7 83ilCT?, 6b I t7''yy;Jf'if>'A'»'ii2 

2©«s** '1* ( '00000 r ) fcrs, RS-F 
Fiaiszioa, 6b i i*'»'^f 20<o*«>>Hi*^ so 
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•r ( '00000 r ) tu***!?. *H* ^^c«<?) 
pwMdi;^<i^*tia>3T«. 6b i t*'>>^t2oo* 
-^vm*^ r c '000 00 1' ) 

•L' «{g<DPWMai:^«^«:tii:^lf5o 6 b 

i I A'>>'^f2 03b^*^7:/h*:iKtt> '6 
3' ( '1 1 1 1 1 r ) ANDSISZQ*' 
e> y-fey Ki55A<a^«*l. RS-F FS«Z 1 Oti. 

*H' *a8opwMtB:^m^*aj:*-rso 

CO 0 7 9] 6 b i t ry:f^^Z/:fj'i?>fi 2 20tf 
tts '1' ( '0 0 0 0 0 r R S-F F 

(StfSZ 1 Of±, 6b i t ^C'J'^'Z 0<O*'5'>Ha»* 

•r ( '000 00 1 ') tettSS-P, 'H' ttflBO 
PWMm:^«^*ai^U ^-Oft. RS-FFI1188Z1 

o«. 'L' msiiopwMm^m^^tiitft^o rs- 

FFBISZloa:, 6 b i t 2 0©*'>>>-flt 

tli '63' ( '1 1 I 1 1 r ) »c:9:§ci:fcJ:^Ty 
-b'ybfftu 'H' ««opwMm*ii^*a^-r«. 

Co 0 8 03 J:8B<0af^«*SIC6 b i t*'»^f2 0 
ft« '0' ~ *6 3' A-^h-rSS-^SIOigro 
•P> 6 b 1 t r>y7*^'"'»'*^':xi»2 2iiEMl«< *2' 

( 'ooooio' ) Jcj&^vhrvT'^ns rs-f 

PIhI«8Z 1 Ott, 6 b i tJ!ej'>>'^<2 0<DA!>VHS*'« 
'2' ( '000 0 1 0' ) tC^-SST'. *H' «SI<t) 

Coo 8 13 ccofdtc, 6 b J t i3^z/ffZ0i)\ 
'0' ~ *6 3' «3 0»»)il-rCli{C. 6 b 1 t TV 
:/^'''>>A'»^»2 2f4, *»Jr^hffi« 'r 

^tr, 6 b I t*'J?>'^t2 0*^ ^'J'^' 
h«* '0' - '6 3* iJ^-yVr^ltXfK. 6b 1 t 
7'-y7'^'"'J^::/*'i'>^' 2 20D7!»'>>'HHtCit«<JLfc/<;l/ 
X*BT. T, T. 2T. -OPWMtH^M^i^ttl^Sn 

CO 0 8 23 W«k:, Sm4'n yd?tD«"M«;*;t< LT 
ir><i:, WU^^;b;^«*«?opwMa:^{1^36i«4)-«»i:it 
WIL,«:*k«»a»3iaLffl*:&*X«. 6b 1 tr-j^ittr 
VA^^Vi^fcX^Sns©/^;!/^^^** 'H' 

*L' 4Sli8tj»^-rsi:> 6b 1 iTi/^^^^yfj^:/ 
^Its *Oh«**'»hjSf»>Lri,><. JtfS»K2 
3f4. 6 b 1 t 7'-y7'^f'J'>'*'?V^»2 2€>*^'Vb^'' 
'>>'*nTV''< h(itti:J±{fllL.fc''</l'XiI9<0P WM 

ctl/j-fa-9'it.djyj sJ-*, J-<i.<.iti, i4».rfiJc'.VV.T»4S<^>ai 
•0. S P WMibyj'tS-«5-«/^m^J * «-v, L B D Z 7 '«>W»<««*9» 

CO 0 8 33 4b i tA!»4r2 4, it««S2 5, ft 
tfs ANDlHll82 6©»mu«3l,^Ttt, Sll osafiojB 
®T5£'>ifc4b I tia'if>^i 4, J±«8ii 5, fttf, 
ANDUffil 6<0Slf¥^|Qi:7J&«. itIBKiSZSd, S 

;*dBi«ia«f^*fcjtOTLft 'H' wenopyNMttitim 

^Srta^-r^., ANDIS1^2 6«. Jt«ig2 3*^etb^ 

^fn«pwMtfi;ti«^ti:t«^2 33?peai^snapw 
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Mttl*fi<»<oswaMai*i: Os MO S F E TQ 2 mmfjT 
«, M0SFETQ2«. P WMttl:^0-^fc^UT. H 

[00843 <::<OJ:d»c. m&tJSSitRy'-^. &:m 
«SKS5*- *Bl8E-r « CfcJcJ:!?, LED «0»^43 

CO 0 8 53 Sft, PWMitl*»e^<0 'H' ««*'til/3 

tCLftOT?. LED2 7<0^6'P**l»Jl:-r«Ci:A'«-C 

[0 0 8 63 ^ft> ±IS<DSiWfC*JV^Ts m&^Smi 

E:tiN:i««t><0T?l4a(^s Sfcx 6b 1 tii'if> 
^2 0. 6 b 1 X7yfif'Cf>i3^^<ifZ2%, 6b 1 

[0 0 8 73 6b J tij^yitzOs i^nyi;- 
•fel"{'hSa2K 6b 1 tr'y:r^f ■»*■>>' 2 
2, tt«SfS2 3, 2 5s 4b 1 t*C'Vj5'2 4, 

[00883 

[0 0 8 93 *SMnftt, 2aA>J>i/^r©A^» 

Hit. 25{i*'>i'^K^)*^VKiO-jffi*<jl!R-r-^ 
JcjiSUfciaiawftonfci:*. *0:'Ha*a'>:/hZy 

L/tOT, a^^-^»*a5Sr.5i:i:K:J:t>LED<^)W 40 
[l2IS(Offim^aK^3 

amtSmiKBs (b) »39^%i92S<^A^«ls]l8BI 
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[033 mmim^Tf^tSV. (a) f±S«jJ!lElKJfcX 

:^*tia/<;u;^M^o»EiSOg. <b) 

[043 ANDI^%3()'eaj;^^4l'SPWMtil:>3{i^^3l 

sa-e, ( a ) na^ittffls^7'-^«« * o o o 
!• ©t*. (b) aawttMcsi^T'-^'jti^ '00 1 
0' (c) ««^fi»ffir-^'«' '0 0 1 

[@53 »^4gietS:Ad9£<Q^%Sl^-r%iMQSB 

Bs (b) »ff«^ffi<oT(ne«ji%-ria. (c) tiM^ 

[H 6 3 sts^^i^^ 2 (OmiHOmiSt!:.^^ I E D»j9;iia 
[073 i'O'y^— bU^'h@B*»eia^3«n«-irUi' 

h^'oyi' (S?P^ny^rtSi|I^O>y^'«2, 3. 1 

[083 JtlS»2 3a:>^mf3iSi^Si'PS>^, 

CB93 iti»»A^?.ib;(3$napWMttl:':M^«Jg«* 

LT6b 1 x.7^j-:f^^>i3tr>'i'\,z.mtii£tx1t^. 
(b) a35iP^'n';'i'*2iJ-/ab/fc'feU^bi'n«yi^*» 
6 b 1 I r-y7^^'>>*'>>^»W:'3?nft;«*, (c) 
j±^»(S^ci.y^;£3»fllL«:-bUi^J'i'a^»^'6<6b i 

[0103 mfJoh'B, viiimmit,<o-mrc^^^ 

1 0 ^SiAlplBS 

12 SMpTSSmft 

I 2 a ^^ry-f 

12 b, J 2 c ri-uif7.'<y9- 

1 3, 1 5 Jt«»8 

1 4.24 4 b i Xii^yft 
16. 2 6. Z 9 ANDQIIS 
17.27 LED 

2 0 6 b I t it'ity^ 

2 1 ^Py^'— bl'i' hisia 

2 2 6 b 1 t Tl/-f1f^l/i3K7Z/^ 

2 3. 2 5 Jt^lS 

Q1.Q2 MOSFET 

R 1~R1 1 Sift 

c 1 n^x^-y- 

Z2~Z7 Ex-ORiaSS 
Z8 NORlHieg 
ZIO RS-FFSIK 
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